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(57) Abstract: 

PROBLEM TO BE SOLVED: To store an XDSL via the 
metallic balanced cables together with an ISDN by 
applying a TCM(time compression multiplex) system 
which is synchronous with the ISDN to an XDSL modem. 

SOLUTION: An input terminal of TCM synchronizing 
signals is added to an XDSL, and the transmitting and 
receiving directions are switched in a semi- double way 
and synchronously with an ISDN. Thus, the influences of 
near end crosstalk are canceled between the XDSL and 
ISDN and also the influences of near end crosstalk are 
mutually canceled between the XDSLs. In regard to an 
XDSL applying a TCM system, it is not required to 
separate the up frequency from the down frequency to 
transmit and receive them for a single balanced cable 
owing to a semi-double operation that is synchronous 
with the ISDN. Then all frequency bands excluding the 
aural telephone frequency of 0 to 4 kHz can be utilized 
for transmission of the XDSL modulated signals in both 
up and down directions with no deterioration of the SN 
ratio caused by the near end crosstalk. 
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XDSL^-r-MCfcWC, XDSLCD^ 
StfrE&CiiatlLT, I SDNillUJfflL-fcTCM (T i m 
e Compression Multiplex^ 

mwmm®*)&ifx. o - 4 k h z ©w^^si^v * 

& 1 fflXD S LOMWt&, 
[ff#3l3] CAP (Carrierless Am 
pi i t ude/Pha s e) 2f^, DMT (Disc 
rete Multitone) M DTO1T (Di 
screte Wavelet MultiTone) 
$><5VU$2 B 1 Q:fr5^^gi£*lfc##£, I S 
DNtfsWl/fc, TCM (T imeComp ressi 
on Multiple xiBffct^jKv) ^re, 
fl jfo S e; Mgm-SZltlCiy, XDSLffll, 
mc, I SDN£XDSL<Z)fSlCj3W£ifi$gi»IS£3r^ 
>-fe;i/U **MJy?Jp|Btf*-://WcfcV*T, TCM 
#5£5:Jg^feXD S LC9[lKt§tlKsg&#& I S DNCQIS&g 
J&Ca^fcn^*TOC«nU TCM*Sfc«V**:: 
illCj:*;, XDSLTfOT**;BWfc-byTyjK& 
T?, >4KHz2)MS>$iMHz*T?, fifc*:"tS;i£#T*# 

J©LfcTCM;£5£&ffl^5Z.£:lCj:yXDSL£, IS 
DN i:llI-<Z)^-^;i/rtlC^tClBB^llR^T*^S 3 £ £ 
XDSLiCjffiOKS^mSrJSbfcjiM^ 

[ff?#g4] |I^TH^?&fc*{C|iB$§3nfcXD S 
L (SDSL, ADSL, HDSL, VDSL) t-rJ* 
ilfit^ifilC, TCM (Time Compressio 
n Multiplex jBSfctT^jJO) T^SfcS 6tC 

38flii/t*A**zi:K:j:y, j9»fta>dt>f$>^ 

B#0>;* * U y ^^fctfr-^MCfeWS I S DNCDii 
W5&n5$b&. TCM (Time Co mp ressi 
o nMu 1 t i p 1 e xSfttf ^lill^HS 
•it, I SDNiiraD^^^^yT?, «^ftff**a** 

ziitcj: y, h— «>^r-^vncj|jasiEa*irv^* i sdn 

ilCDfm, fc&lWC TCM^S&iAbfe. XDSL^E 

U IS DNafiWRSSatiTV^*^ * U v ^¥ffi*f^r-^ 
MCfcWC, XD S LC0[§K§Jj5eg£#& I S DNCDEBSSt 
JWB*ff4:B»*^KlWDU fro, gSE#tf)B#<Z>TC 
MSfrz&JQ I S DN'\dOj0|ff«:|jt »J ft£, 3l * U <y 
fcMr-^WCfcVNT, I SDN£i:%»lC##LT, fl55& 

Bft#9(5] TCM#3S£XDSLiC%AU *ba*& 
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JRMHz*Tfc CAPM. DMTM DWMTJ 

Bt*3(6] TCM#5*fcflU§l,fcXD S Ltrkt 

T. TCM*^D«y«AHSiaift1HWLT, XDSLh 
I SDN©**T©IB»KU JHB#&C j@BftlC0#ie>I!t 

AflfrlfttC&ffi U (19) tia*mW(0X DSL 'EfA 
tf) fC, SMW^ai SDN^XDSLOalffi-T 1 -* 

ds piety, mmma&immtti^ tm 

20 T'^yffiLfcjasfiPBCDffiiE^-tSr^-eticO^StC, M 

HTCffiAU £®^***Rirr*££fcj:y, «* 

BW7 - 1 5 4 4 7 2) ©^Sr^SHSlCigMU & 

ffl©^&i?rftfc**£fc«l^fc+*XDSL<©fe«> 

01** 7 ] ff#3( 1 IB^OXD S LgjgfCfcV *T, 

30 flfc&&«is^gfc, 7*-r-r?"fc^u ^j/^a-A 

#-fc*PA"bT, 4KHzJ&Lh©M»C ^Mlim 
£0NaiMtt»g>, XDSLE^{cy^X7!)m\-t--5*S: 
»^ XDSL©fe«i)(Z)iSJiSiS^m^ 

[00 0 1] 

40 maamt&m&m adsl, hds 

L, VDSL, SDSL, O^UTXD S L) 

co i s dn tmzm— * y y^JWBsf^r-^oi/OR 

[00 0 2] 

[fifefeCOStH fifefeCOXDSLli, g^©x=3-=^^> 

■t 9 -^60 1 s d n s * e» enrts v \ 

S„ (US. Patent: 5, 4 1 0, 34 3) (U 
S. Patent: 5, 6 0 8, 7 2 5) (US. Pa 
50 tent: 5, 528, 28 1) 
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[0 0 0 3] *<D&tbs gSfctf>XDSLte, B*<7>X> 

NTTli, gmatiUAmimZFTTCttZmAVT 
%-7T4K-\ } C*Z»Z<mt1bZ>X.\^-Z. XDSLSffiS 
ig83S©&fl5£: LT, FTTCftWtet***«:JWC» 

fi^SSr*^ J: e> £#*T^-5. 

[0004] :* 41 U >V *¥«»*-^WWBJHi 

fiGHWWtilL-'rit. (#8^7-1 54 4 7 2) (U 

5. Patent: 5, 521, 9 0 8) 10 
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6, HjfSCTCM (fcT^JiO) !#5£0>I SDNtfJRSgS 

K2lc31M:-MC. 86#<Z>I SDN^(Oiarafi«|«BSS: 
*8£U ISDNCDtMHCJMWfe^iLfcy, XDSL 

[0 0 0 6] -&<Z>£«), fiBfcZ)00R<Z)XDSL«:B;#C 

§K^>!r-y;i/©Il!iiSlR^#5:j8eL<^ft, ISDNa 20 

^ifcDlgUV^fe^^UTXD S L SrJR^fS^^ 

[0007] tr^ a*<DW$v>>r-zfM*, mm* 

XDSLtttSgSfc^tSftT^fc. 30 

[0008] tfcfcCDXDSLli, B^TCM^&gg 
■ ML^ISbN2:3£MHBS®IBBB«dB^U X 

v wmtttr-zTfrT-iZ-t-ftterty Ktt«WW*£fc 

[0 0 0 9] frt% ##gf9i»U H*©^*Uy^3Wf 
^-^VUCfcttS, ISDNtXDSL®, jfi«- 

>r-:f;WC;6^T, XDSLfcl SDNfcWCJRSSU 
fro, fl67r-f/*-*»n*£i:fc<. *#Vvir*ffi 40 

MPEG2^*U-5 i >('-05]SiSfi3Sl^l«I'xU'tr©^ 

[0 0 10] 

c^gi$:^-tsfe«b(z>#@] mLnwrnzmttztz. 

«blC 1f$9(10>&!Ifc XDSLtfACfiV^. X 
DSL<DgEI8^C3iAlJLT, I SDN£Hl8LfcTC 
M (Time Compression Mu 1 t i p 
1 e x«*fcr2/jK» #5£fc#f#-£-SZ.£fC«fcy, i£§ 
fgGD*>f H3tC5Vt <fc-MCI SDNtf^SS 50 
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i*\ I SDNIBW^XpSLiBMIQ. fc&lWC XDS 
Llllll^®ifiSBTOlcJ:*IW«:*ir>'fe^U 

U *j 9W&b*T--7MZ&tVX.* XD S LcOEBRiSlR^M 
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'tfcjKJfr, 0-4KHz®*»WS«:|lftV*T, ±yT»J 

fe. ^*3g2i^©XDSL®3l#^:T**-5o 
[0 0 12] Sfc, 1fc#9(3 0)aiJ!tt. CAP (Car 
rierless Amplitude/Phase) 
DMT (Discrete Mu 1 t i t o n 
e ) -jT&. DWMT (Discrete Wavele 
t MultiTone)*S. fe5VHi2BlQM 
T'lSSStlfcff^S:, ISDNtHJBLfc. TCM (T 
ime Compression Multiplex 

tCty, XDSLfiS, fc^rWc, ISDNtXDSL 

attr-^WcaswC, TCM^&MvxfcXD S L®H 
Wm&fit* I SDN©IiIi|igitK^^^ll^#*T'lCiJg 
ftJU TCM#**fflV**£fclCj:y, XDSLT^JM 
+*M«R*-h»;Ty»j&^, >4KHz»y8MHz 

yFmHU ISDNfcHWLfcTCM*jft*»V^«Cl 
fclCfcyXDSLS. I SDN^BI— ^Mr-^rtKat 

[0 0 13] MSUCD&lia. ^T-^M-fS 

fc«>{CBH§SnfeXDSL (SDSL, ADSL, HD 
SL, VDSL) ^AiMBSBtic, TCM (Time 

Compression Multiplex iiPfr 

^/JCfiJtSI SDNCWMfc&Sflf**, TCM (Tim 
e Compression Multiple xiii$!ft 

JttlpatlTV^SI SDNfc©BB. ftfelWC, TCMM 
S:#Abfe, XD S L^AKKfcCDffiaCDIBn?, j5SS 

pi 9 U y ir5p^g^^-_^■;^^c^3V^T, XD S L^EBISlR 
^fe^S: I S DN©BMMBl^£nre£TiC*ffilU 

*>o, UE?^<3DB*(3DTCM7^;(DI SDN/s®^i$:5t 

y»*. u^^¥»*f^-^Mcsv^, isdn 
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[0014] rnxmsamut* tcmm^x 

DSUCgAU CAPM DMTM DWMT# 
JHA#d^mf^CD^^{C, >4 KH z ^P>®tMH 
UlC-rSZ. i: 5|BS<Z)XD s L®a 

[0 0 15] S#«6©^^ TCM^SS! 

*®W»J»A«NOft3pJfflLT, XDSLill SDNCDt 

^TGOtaaglc, Mg#(c, j£&ft{c0fre>g&MHz©3f-v 

s.<&mmmm*MAmmxD s L^fA-eiw^ 

ffi U (19) 2lllA#{l!l<E>XD S L ^At^ffl 
SL^f^^U CSUA^. *$Vv*?¥ffitt>r- 

4 7 2) ©^£3SBMcatf8U mmM<DffiE* 

=mwmmzW2*.x. ra&Ty#to©6ssfc*rii 

&*m£-f5fff#^6iSe©XD S L©fci?> 
[0 0 16] SiM&5t7©$Si«l±, flftfeglGflROXDS 

x. $e,tc, &mmii* -mmiz j a xma. zmt 
fe^tc, mmtf&om^jjttW£h*?-ir\,\ i s 
DNiTtt\*ft^-M£mmm®iz, 79*4-7*^ 

CD, n-^7-f^*-*JIAU. 4KHz£U:©M 
ftt&IC. -jREM. £MBMW*g>. XDSLBHttcy 
-f X3WaA"T«*«:l»^ S^3S7SB«G)XD S L©fc 

[0 0 17] 

♦HBLTWS-t*. HlKjR-rj^C TOin-* 

•r>i27-^;oi sDNtcigte-i-s«fce){ci2ti-stife 

J^XDSL^AfcHaKjo^J^lCiiBtU ISD 
NOTCM^5CD(lWWl-t (A) ©A*«T-S:fdiDU 
If*** C S U&§ V \|*L TWBfr 
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e>, TCM^fflwiai^ (a) «w*u ®3fc^-r 

LTTCM tt£>aK» 7j3£T?, XDSL=EfA^ j£ 
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[0 0 18] JHA#ffilI©BJC*CDX=l-df-v>-fe^-^: 
©I SDNfCSa-tSiotCieff-S^fcXDSL^ET 2 ^ 
feMKlC. H3{C^f J:'^(C, J9M0XDS L%7ri»tC 
HaSBLT, TCM (hf>jK» #5St», »SA^I«t««I 
10 »J#;tT, ^^S^C, CAP, DMT, &V\U 2B 

[0 0 19] M. JOA^XDSL^E-rAtf^ 

-m^^^x&t^z^mt^nmmm^ 
ms\zm-?&^\zmg.^ >4KHz«tu, mtHzt. 
x% ±»jTy»#iftn*, ^-rsj:e)fc3ftjtfs„ 07 

{C^fMli, DMT;SS&DXDSL ! Ef\6.BI6fC, TC 

Mttzmmvt=.miizisvz>\BM<DX'<>7 h;i/*yr 

20 [0 0 2 0] 

[0 0 2 1] SlfCSVrj^fC, XDSL (SDSL, 
ADSL, VDSL, HDSL) fCTCM<DH#Hi#© 

AA^&ftf&nu i sDNtmsBLT, ¥=mmzm 

5WB®*ltt*rWy«ASii:K:J:y, XDSLtlSD 
N0)|ig©ifi^fS©j^£:^>1z;i/U fi|f${CXDS 
LffisoiffiiSilSo^t.^^ y*wt&. 
[0 0 2 2] TCM3&5$S£#ffflLfeXDSLfcfc, 
30 I SDN^0)>SttH^nBAWft'r«&K). ISDN 

iMHf— ^9H#7b^TCM^;S:^bfcXD S LCD 
«tM£S#*U I SDN©TCM©|^S«#flg7-=S:igW 
IC^#(BII<Z)XD S L^-rAJCgg^U $ e>(C ISDN 
£|tiBBLfcTCM;^&#ffiLfc^3ftfcXD S L^E 
f 1 ^?:, ^«3WiA««i-««^IC«y, B#tCfcV> 

40 [0023] $e>{c, ttr#:i:MHi'?ft& tcm* 

SlS:«fffi LfeXD S L&, i^fi?IlCg*lfci^J^aT*fe 
iUAfffiJXD S L^ixtC^^T, ifcW^SGt* L/ 

y t»»v^tiBS: B&mmmxzmtzz. uttim. 

L£3 d 21*: <^©M5feSiMma©XD S L SriSfe 

[0 0 2 4] TCM^&Wmt^XDSL&M 
50 VN5££{Cj:y, ±®©-fl$finA#llIi|g©>t7 T-f7t- 
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flsWSWlca: »J . SE#0>;* * U v ^¥«*f^-^MC J; 
»J, J§^<o&*n*-h;i/<&*gffllC;fofcoT, 10M 
b p stf-*-0)ig3&&aig|&£> 3R;£|f»HC, 2 0 1 
O^Sfc-TLT, I SDNt*-ofc<PClR^fe^T* 
SUtfL&llMrc. »BT?«*J:dC**. 

[0 0 2 5] *LT, TCMSSSrifflbfcXDSL 
«, ISDNt|^&tfc^naiiW^Cj:»J, 

fflLT^#tS4&ll#fc<fcy, 0-4KHzOf^ 

«s®«Bfl«««:i»v^T, m 5 (csvr j^c -r^r 

amsm®*.. faSffi®iglC«J:»JS/NJtS:{£T-t-5z: 
fioSKJRW RllBCft U , 4*:=»c J: y 3*jttc&&^> K 
[0 0 2 6] *£, «B3M)>l*Uy^¥««^r-'^>bS: 

[0 0 2 7] V^i*-W>VDSL, ADSLT'l*, ADA 
9>U>^©JBWSr^WT, «6ffl-fS*tC«fc y, 

05, gmcavr j:e>{c, xDSL^it rv^u 

>*%i#tf>y>*fc*ofe<H&«^&«M*T**, 
SDSL£w2~£|c&&. ^tTWDADSLTftt-hy 

[0 0 2 8] -e*\,£ttT*&<, 4f9>U>^CDfe»»Cl6 
JgqNB&ffVMR*. >4KHzfr|i>l8tMHziifcy, fi£ 
^ADSLjVdf^>U>^CDfc»0>W«(B€:»-tKH 

ADSLTftdfflyaTTV^e*^ 05, Et7tC^1-<fce> 

ISMH z fc«»T?S -5 £ £ y teaic*^*©^- * 

[0 0 2 9] *I##fa;tfSKjlMs e c#Kl«y 
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*J:3K:fcy, aHWDXDSL^ATfl*. 0*0) IS 
DNHSSfCltg-JR^t'Si:, Afr&ttS KMfflSBStt% 
JS«W»6), &*8tMbps|3&, ftlMNIlfre>**l. 
5Mb p sSK0V*> KWLjW&&*U&V^' TCM# 
^Sr^fMUfcXDSL-e^ ftfflfr&l OMbp s£t 

±. inAt»*e>%> 1 0Mb p sRh©/^ PWC5fiafe 
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4 TCM^JI SDN(C£tt«AMlSMdtl^. 

40 5 TCIitSSXDSLCSWCAP, DMT, 
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7 TCM^XDSUCfctfSCAP, DMT, 
DWMT, 2BlQ^kZ4Qn;En^^«ftlA#flf3^&A 

8 TCM^XDSLtC^t-tSCAP, DMT, 
50 DWMT, 2B !Q^<^S^;tC«j:SinA#{BIA>e>^ 
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